Sola dosis facit venenum. Leukemia in gene therapy trials: a question of vectors, inserts and dosage?
In clinical gene therapy trials for X-linked severe combined immunodeficiency, the development of leukemia has come up as a severe adverse effect. In all five cases, T-cell acute lymphoblastic leukemia (T-ALL) occurred as a direct consequence of insertional mutagenesis by the retrovirus used to deliver the therapeutic gene. Here, we review the mechanisms of insertional mutagenesis, the function of the Il2RG gene and the future developments in the field. New lentiviral and gamma retroviral vectors can significantly improve the safety profile of the tools used but still carry the risk of insertional mutagenesis, as shown in this issue of Leukemia. Finally, the unfortunate side effects of gene therapy have given more insight into the development of human T-ALL.